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Abstract 

The purpose of this study is to examine the changes in prospective pre-school teachers’ attitudes towards astronomy 
in terms of their grades. The study was conducted with 205 prospective teachers (1 st , 2 nd , 3 rd , 4 th graders) studying in 
the education faculty of a university in Eastern Anatolia region of Turkey. Astronomy Attitude Scale (AAS) was 
used as data collection instrument. One-Way Anova was used for independent groups in data analysis in order to find 
out whether prospective pre-school teachers’ attitudes towards astronomy differed in terms of their grades. Data 
analysis results showed that prospective pre-school teachers’ attitudes towards astronomy did not differ significantly 
in terms of their grades. In addition, it was concluded that while prospective pre-school teachers had positive 
attitudes such as associating astronomy with daily life, thinking that astronomy can be learned better through applied 
activities and contemporary developments about astronomy attracted their attention, they also had negative attitudes 
such as feeling insecure about astronomy subjects and not liking the field of astronomy. In line with these results, it 
was recommended that the number of physical sciences lessons in pre-school teaching departments in education 
faculties should be increased. 
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1. Introduction 

The concept of attitude is the tendency of giving learned positive or negative reactions to specific objects, situations, 
institutions, concepts or other people (Koballa, 1988). Individuals’ attitudes are not visible; however, one can have 
information about an individual’s attitudes by watching his/her behaviors (Morgan, 1991). If the attitudes towards an 
object or an event are positive, it is more likely that the decisions about that object or event will also be positive. 
Thus, attitudes have the characteristics of future decisions (Tav§ancil, 2002; Ulgen, 1995). Attitudes can be learned 
through direct experiences or observations of people about events, or through the information they acquire (Shrigley, 
Koballa & Simpson, 1988). In the process of education, measuring attitudes provides benefits such as predicting 
learners’ future behaviors by finding out his/her attitudes within a specific time and finding out learners’ attitudes 
about the conditions they are in. Thus, individuals’ attitudes can be described scientifically and they can be led to 
better by predicting behavior (Baysan & Tekarslan, 1998). 

It can be said that while individuals’ attitudes can determine their future success, their success in the past shapes their 
attitudes (Altinok, 2004; Kozcu-fakir, §enler & Goqmen-Ta^kin, 2007). In their study, Rennie & Punch (1991) 
found that success and attitudes in science lesson were associated with each other. Similarly, Kozcu-^'akir et al. 
(2007) and Turhan, Aydogdu, §ensoy & Yildmm (2008) found a positive association between attitudes towards 
science lesson and success. 

When the literature is reviewed, a great number of researches can be seen that have examine the attitudes of 
individuals towards science within the process of education. It is remarkable that these studies are oriented toward 
physical sciences (Geban et al., 1994; Kind, Jones & Barmby, 2007; Nuhoglu, 2008), physics (Reid & Skrybina, 
2002; Kurnaz & Yigit, 2010), chemistry (§im§ek, 2002; Hanger & Uludag, 2007), biology (Kocaoglu & Turkmen, 
2010; Pehlivan & Koseoglu, 2010) and laboratory (Budak, 2001; Ekici, 2002; Nuhoglu & Yalgin, 2004). The 
numbers of studies oriented at attitudes towards astronomy are relatively limited when compared with the number of 
studies on other disciplines. 
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When studies about astronomy education are examined, it can be seen that studies are generally oriented towards 
finding out students’ academic achievement or misconceptions (Bisard, Aron, Francek & Nelson, 1994; Kalkan & 
Kiroglu, 2007; Trumper, 2001a; 2001b, 2001c; Zeilik, Schau & Mattern, 1998). Except these studies, there are very 
few studies which have focused on finding out students’ perceptions towards science (Zeilik, Schau & Mattern, 1999; 
Zeilik & Morris, 2003; Jarvis & Pell, 2005; U?ar & Demircioglu, 2011; Okulu & Oguz-Unver 2011). Among these 
studies, there are hardly any which have focused on prospective pre-school teachers or pre-school students ((,'akmak, 
2012). In their study conducted with 407 science teachers, Upar and Demircioglu (2011) found that activities about 
the Moon did not change prospective pre-school teachers’ attitudes towards astronomy. Another study conducted to 
find out prospective teachers’ attitudes towards astronomy was conducted by Okulu and Oguz-Unver (2011). In this 
study, which was conducted with a total of 193 prospective science, social sciences and primary school teachers 
concluded that the attitudes of prospective teachers towards astronomy were moderate in general. 

Individuals who have received astronomy education can comprehend the significance and vitality of physical 
sciences better because it helps individuals to comprehend better that astronomy is the most important key in helping 
an individual position himself within the universe, to understand the environment they live in better, to shape and 
facilitate science and life (Martin, Sexton, Franklin & Gerlovich, 2005). For contemporary societies, developing 
positive attitudes towards astronomy is an important part of science literacy (Upar & Demircioglu, 2011). 

Based on all these studies, a need was felt to find out how the attitudes of prospective pre-school teachers, who are 
responsible for teaching astronomy subjects in pre-school, changed during their university education. While doing 
this, it was thought that unlike other studies, it would be beneficial to conduct a cross-sectional study, since it was 
not found to be studied a lot in literature. For these reasons, unlike other studies in literature, this study was planned 
not only to present the existing situation about prospective teachers, but also to observe the change. In addition, the 
fact that there are no studies in literature about the attitudes of prospective pre-school teachers towards astronomy 
shows the significance of this study for literature. 

1.1 The Purpose of the Study and Research Questions 

The purpose of this study is to examine the changes in prospective pre-school teachers’ attitudes towards astronomy 
in terms of their grades. The problem statement of this study, which was planned in line with this purpose, is as 
follow: 

“How are the changes in prospective pre-school teachers’ attitudes towards astronomy in terms of their 
grades? ” 

In accordance with this research question, it is sought for answers to following sub-questions; 

1. Is there a significant difference in prospective pre-school teachers’ attitudes in terms of their grades? 

2. Is there a significant difference between prospective pre-school teachers’ attitudes towards astronomy and their 
grades in terms of sub factors? 


2. Method 

This study used survey method, which is descriptive method, in finding out the differences between prospective 
pre-school teachers’ attitudes towards astronomy in terms of their grades. Survey is a research method which is 
conducted to find out the existing states in studies. Answers are sought to the question of what the existing state of an 
event or problem is or the question of “where are we?” ((, cpm. 2007). 

2.1 Sample 

The sample of the study consisted of prospective pre-school teachers(Note) studying in the education faculty of a 
university chosen from Eastern Anatolia region of Turkey during the 2016-2017 academic year. Simple random 
sampling method was used to determine the sample in the study. The information about the sample is given in Table 
1 . 
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Table 1. The Distribution of the Research Sample According to Grade 


Gender 


Prospective Pre-school Teacher 


Total 


1 st Grade 

2 nd Grade 

3 rd Grade 

4 th Grade 


Female 

32 

29 

51 

52 

164 

Male 

8 

11 

9 

13 

41 

Total 

40 

40 

60 

65 

205 


2.2 Data Collection Instrument 

Within the context of the study, “AAS” which was developed by Turk & Kalkan (2015) was used as the data 
collection tool. AAS is a valid and reliable scale developed to measure students’ attitudes towards astronomy by 
Turk & Kalkan (2015). AAS is a 5-likert type scale, consisting of 5 sub factors and 27 items with 0,912 reliability 
(Cronbach’s Alpha). 

2.3 Data Analysis 

SPSS 23.0 statistical program was used from the qualitative data obtained from AAS. Before statistical analyses 
were conducted, descriptive statistics were calculated for total scores of prospective teachers from the scale. In order 
to find out which of the analysis techniques- parametric/non-parametric would be used in data analysis, “normality 
distribution of the data” and “whether the sample was more than/less than 30 people” were examined 

While determining the analysis technique of quantitative data, the data should be tested for having normal 
distribution. If the data have a normal distribution, parametric tests are used in analysis. The second point to take into 
consideration is the number of people to compare in groups. If the number of participants in groups is more than 30, 
it is possible to use parametric tests assuming that the results obtained from the data will be distributed normally 
(Can, 2014). The number of prospective teachers in this study is more than 30. Thus, the criterion that required more 
than 30 participants for parametric tests was met. Normality tests were conducted to test whether the data were 
normally distributed, which was another criterion. Table 2 gives the normality results of AAS. 


Table 2. The Results of Normality Test 



Kolmogorov-Smirnov 


Statistic df p 

AAS 

,061 205 ,060* 


*p>,05 


When Table 2 is examined, it can be seen that the data are normally distributed. Based on this, it can be said that it 
meets one of the criteria required for using parametric analysis techniques in the analysis of AAS data. 

Levene test, variance homogeneity, was conducted on AAS total scores of prospective teachers. The results of this 
test are given in Table 3. 


Table 3. The Results of Levene Test 



F 

Sdj 

Sd 2 

P 

AAS 

,493 

1 

203 

,688* 


*p>,05 


In line with the results in Table 3, no significant difference was found between the variances of prospective teachers’ 
AAS scores (F ( i > 2 03)=,493; p>,05). 


Box’s M test was used to examine the covariance equality for total scores from AAS and the results were given in 
Table 4. 
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Table 4. The Equality of the Covariance Matrix for A AS Scores 



Box’s M 

F 

Sd, 

Sd 2 

P 

AAS 

84,102 

1,259 

63 

68890,863 

0,80* 


*p>,05 


Covariance equality of groups to find out the significance in AAS total scores was tested and it was found that the 
covariances (p>,05) were homogeneous. 

Before the analysis of parametric data, it was examined whether the assumptions of ANOVA technique to be used 
during the analysis process met the assumptions or not. The assumptions stated by Buyukoztiirk (2010) were found 
to meet. The assumptions met were as follows: 

- AAS is an equally spaced score. 

- The scores of the dependent variable have normal distribution (see Table2). 

- Variances of prospective teachers are homogenous (See. Table 3). 

- Covariance of the groups are equal for the double combinations of the data (See. Table 4). 

- The difference score calculated for any prospective teacher in the sample is independent from the difference score 
calculated for another prospective teacher. 

One way variance analysis (One-Way Anova) technique was used to find out whether there was significant 
difference between the AAS scores of prospective teachers in terms of their grades. One way variance analysis is 
used to find out whether the difference between the averages of two or more unrelated samples is different from zero 
significantly (Biiyiikbzturk, 2005; Can, 2014). The level of significance was taken as 0,05 while interpreting the 
statistical analyses results. 


3. Findings 

AAS findings were presented in sub-titles. First, One-Way Anova results about whether there were differences 
between grade and the total score from AAS were presented. Next, One-Way Anova results about whether there 
were significant differences between total scores from each sub-factor of AAS and grades. 

3.1 Findings of AAS 

The mean and standard deviations by grade for prospective pre-school teachers’ AAS scores are shown in Table 5. 


Table 5. Descriptive Statistics of AAS 


Grade 

N 

SD 

Mean 

Number 
of Items 

Mean / Number 
of Items 

Attitude 

1 st 

40 

12,25320 

92,2500 

27 

3,42 

Indecisive - Agree 

2 nd 

40 

20,04250 

93,1250 

27 

3,45 

Indecisive - Agree 

3 rd 

60 

16,31140 

93,8500 

27 

3,48 

Indecisive - Agree 

4 th 

65 

15,49266 

93,2923 

27 

3,46 

Indecisive - Agree 


When Table 5 is examined, some findings can be seen about the averages and standard deviations of the answers 
given by prospective teachers to our 5 likert-type scale were given. First of all, it was found that there weren’t many 
changes in the attitudes scores of prospective pre-school teachers towards astronomy and first grades were found to 
be relatively behind other class levels. Secondly, general attitudes (mean/number of items) of prospective teachers in 
terms of each grade level were not found to be very high. The fact that general attitudes differed between 3,42 and 
3,48 makes it difficult to say that prospective teachers’ attitudes are positive. In 5-likert type scaling, in 
measurements based on average scores per item, scores between 1.00-1.80 can be commented as totally disagree, 
1.80-2.60 can be commented as disagree, 2.60-3.40 can be commented as indecisive, 3.40-4.20 can be commented as 
agree and 4.20-5.00 can be commented as totally agree. Thus, it can be said that prospective teachers’ attitudes 
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scores which are between 3,42 and 3,48 can be said to be at the threshold of the attitude scores of “indecisive” and 
“agree”. 

One way variance analysis was conducted to find out whether the change in AAS scores of prospective teachers in 
terms of grade differed statistically significantly. The results of this analysis were given in Table 6. 


Table 6. One Way Variance Analysis of AAS Scores 


Source of variance 

Sum of 
squares 

df 

Mean 

square 

F 

P 

Between Groups 

(Grade) 

62,151 

3 

20,717 

,079 

,971 

Within Groups 

52580,971 

201 

261,597 



Total 

52643,122 

204 





According to Table 6, no significant difference was found between the average AAS scores of prospective teachers 
in terms of grade (F 3 _ 2 o4=20,717, p>,05). This result can be commented as there were no changes in prospective 
pre-school teachers’ attitudes towards astronomy in terms of their grades. 

3.2 Findings of AAS Sub-factors 

Prospective pre-school teachers’ attitudes towards astronomy were examined in terms of sub-factors. AAS is a scale 
that consists of five sub-factors. These sub-factors are “daily life, application, being interested, self-confidence and 
liking”. Descriptive statistics that were prepared based on the total scores of AAS’s sub-factors are given in Table 7. 


Table 7. Descriptive Statistics Based on the Sub-Factors of AAS 


Factor 

N 

Number 

of Items 

SD 

Mean 

Mean / 

Number 

of Items 

Attitude 

Daily life 

205 

10 

7,31807 

30,5317 

3,53 

Agree 

Application 

205 

5 

2,89273 

17,9317 

3,59 

Agree 

Being interested 

205 

6 

4,26422 

21,3317 

3,55 

Agree 

Self-confidence 

205 

4 

2,87993 

13,2098 

3,30 

Indecisive 

Liking 

205 

2 

2,01699 

6,5805 

3,29 

Indecisive 


When Table7 was examined, it was found that prospective teachers’ attitudes about the sub-factors of 
“self-confidence” and “liking” were at the level of “indecisive”, while their attitudes about the sub-factors of “daily 
life”, “application” and “being interested” were at the level of “agree”. The sub-factor that students showed the 
lowest attitude was “liking”. This result shows that prospective pre-school teachers did not have positive attitudes 
about liking the field of astronomy. The sub-factor prospective teachers showed the highest attitude was 
“application”. This result shows that prospective pre-school teachers had positive attitudes that they could learn 
about astronomy subjects better and easier with practices. In other words, prospective teachers support positively that 
astronomy subjects should be taught not theoretically but with practical activities. In addition, while prospective 
teachers had positive attitudes about the thought of astronomy being directly associated with daily life and being 
interested in astronomy subjects, they had an attitude at the level of “indecisive” about their self-confidence about 
astronomy subjects. 

One way variance analysis was conducted to find out whether the total scores of AAS differed significantly in terms 
of their grades. The results of this analysis are in Table 8. 
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Table 8. One Way Variance Analysis of AAS Sub-Factor Scores 


Factor 

Source of variance 

Sum of 

df 

Mean 



F 

p 



squares 


square 




Between Groups 







79,022 

3 

26,341 

,488 

,691 

.01 

(Grade) 


CS 

Within Groups 

10846,022 

201 

53,960 



Q 

Total 

Between Groups 

10925,044 

204 




= 

32,020 

3 

10,673 

1,281 

,282 

o 

Qt 

(Grade) 


C 1 

Q. 

Within Groups 

1675,024 

201 

8,333 



Q- 







< 

Total 

Between Groups 

1707,044 

204 





20,672 

3 

6,891 

,375 

,771 

OJD -m 

(Grade) 


01 

03 3 

Within Groups 

3688,772 

201 

18,352 



# S3 

Total 

Between Groups 

3709,444 

204 




01 

25,601 

3 

8,534 

1,029 

,381 

01 

(Grade) 


t+H 01 







P a3 5 

Within Groups 

1666,379 

201 

8,290 



o 

01 

Total 

Between Groups 

1691,980 

204 





12,547 

3 

4,182 

1,028 

,381 

OX 

gj 

(Grade) 


2 

j 

Within Groups 

817,375 

201 

4,067 




Total 

829,922 

204 





When Table 8 is examined, the most general result found is that prospective teachers’ attitudes about the sub-factors 
of AAS did not differ significantly as the students’ grade changed. In other words, prospective teachers in different 
grades have the same level of attitude in terms of the sub-factors of “daily life, application, being interested, 
self-confident and liking”. 

4. Discussion and Conclusion 

The analyses conducted for the first problem statement of the study “are there significant changes in prospective 
teachers’ attitudes toward astronomy in terms of the level of grade” clearly show that no significant changes occur in 
the general attitude scores of prospective teachers towards astronomy. In addition, general attitude scores which are 
between 3,42 and 3,48 in prospective teachers’ general attitude scores show that their scars are in-between the 
attitude scores of “indecisive”. This result can be commented as a reflection of the teaching education prospective 
pre-school teachers experienced at university because prospective pre-school teachers do not get astronomy lesson 
directly during their hearing education. Only within the “science teaching” lesson which is in the undergraduate 
program of pre-school teaching, they can learn some astronomy subjects and concepts. However, since this lesson 
comprises all science subjects in terms of content, the time allocated to disciplines such as astronomy, physics, 
chemistry and biology is limited. This situation may cause students not to eliminate their lack of knowledge in 
disciplines such as astronomy, physics, chemistry and biology. The results found in our study supports this thought 
in terms of the discipline of astronomy because there were no differences between students’ attitudes toward 
astronomy while starting their program and their attitudes four years later. Similarly, in Turk (2016)’s study, a 
cross-sectional study was conducted on prospective science teachers about their attitudes toward astronomy and their 
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success. When the attitudes and success of 1 st , 2 nd , 3 rd and 4 th grade science teaching students were examined, it was 
found that the attitudes and success of prospective teachers changed positively. It was found that the students’ 
attitudes and success within the process did not change until they got astronomy lesson at grade 4, and after 4 th grade 
astronomy lesson, attitudes and success of prospective teachers developed significantly after grade 4 astronomy 
lesson. In addition, a positive and significant association was found between astronomy success and astronomy 
oriented attitudes. Considering this, low levels of prospective pre-school teachers’ attitudes towards astronomy and 
no changes in this for 4 years, not getting any astronomy classes can be causes by the fact that they did not get any 
astronomy classes during their university education and their insufficient information about this. In line with this 
view, Kind et al. (2007) stated that the positive attitudes of a student towards a lesson are in line with the success the 
children get from that class. Similarly, in the study (,'akmak (2012) examined the association between prospective 
pre-school teachers’ attitudes towards science teaching and levels of comprehending some scientific concepts, a 
positive statistically significant association was found between two variables. 

The results of the answers to the question “are there differences between prospective teachers’ attitudes towards 
astronomy in terms of sub-factors and their grades” put forward the result that there is no statistically significant 
difference the five sub-factors. In addition, the sub-factors of “liking” and “self-confidence are factors in which 
prospective teachers did not show positive attitude. The sub-factors of “daily life”, “application” and “being 
interested” were found to be factors prospective teachers showed relatively positive attitudes. According to these 
results, it can be said that while prospective pre-school teachers had positive attitudes such as associating astronomy 
with daily life, thinking that astronomy can be learned better through applied activities and contemporary 
developments about astronomy attracted their attention, they also had negative attitudes such as feeling insecure 
about astronomy subjects and not liking the field of astronomy. Once attitudes are formed, they do not change easily 
(Ajzen & Fishbern, 1980). Considering this, our results are very important because negative attitudes of prospective 
pre-school teachers will continue when they start their occupation, too. Thus, it will be difficult for students educated 
by them to have positive attitudes. However, pre-school teachers are curious and interested in concepts related with 
astronomy. Some studies show that children are interested in earth, sun, moon and sky starting from small ages. It is 
very important to develop the questions and attitudes about children at this age in a positive way. Otherwise, 
misconceptions and negative attitudes that are difficult to change in the future occur. In addition, according to 
Wittman (2009), thanks to the positive attitude towards astronomy, students will also develop positive attitudes 
towards physical sciences. Thus, the positive attitudes towards astronomy are not important only in term of 
astronomy, but also in terms of physical sciences. Otherwise, prospective pre-school teachers will direct towards 
non-scientific knowledge and do not understand the nature of physical sciences. Kallery (2010) showed that 60% of 
prospective pre-school teachers who did not have positive attitudes towards astronomy believed astrology was 
scientific and 59% thought that astronomy and astrology were the same. All these results show that thanks to positive 
attitudes towards astronomy, prospective pre-school teachers will be able to comprehend scientific thinking and the 
nature of physical sciences. 

5. Research Limitations and Future Directions 

- The results show that the “Science teaching” lesson in the curriculum of undergraduate pre-school teaching 
program is not enough for prospective teachers to develop positive attitudes towards astronomy. Thus, it will 
be of use to increase the number of “science teaching” lessons within the pre-school teaching undergraduate 
program. 

- This study was planned cross-sectional. While this situation saves time, it has limitations such as not being 
able to take data from the same person with different intervals of time. Thus, longitudinal studies which will 
present the changes in prospective teachers’ astronomy attitudes towards astronomy by taking measurements 
at different grades of study from the same sample can be conducted. 

- Another limitation of the study is the fact that there are a great number of different socio-economic and 
cultural regions and schools in Turkey; it is difficult to make generalizations from the results of this study. 
This study can be implemented on universities of different socio-cultural structure; the results may be 
generalized and solutions may be recommended accordingly. 
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